Searching PAJ 




Page 1 of 2 



\ y 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 2000-239272 
(43)Date of publication of application : 05.09.2000 



(51)Int.CI. 




C07D405/10 
GOIN 21/7 8 
GOIN 31/00 
G01N 33/483 
// C07F 3/00 




(2 l)Application number : 


11-040325 


(71) Applicant 


: NAGANO TETSUO 






DAI ICHI SEIYAKU CO LTD 


(22)Date of filing : 


18.02.1999 


(72)Inventor : 


NAGANO TETSUO 








HIRANO TOMOYA 




jT 



(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound capable of specifically capturing zinc ion, forming 
a complex generating a strong fluorescent light by an exciting 
light in a long wave length range, and useful as a highly 
sensitive zinc probe. 

SOLUTION: The compounds are expressed by formula I or II 
{Rl to R6 are each H, a halogen, cyano or a lower alkyl; R7, 
R8 are each H, a halogen or the like; Rl 1 to R16 are each H, a 
halogen, cyano or a lower alkyl; R17, R18 are each H a 
halogen or the like; R21 to R24 are each H or a lower alkyl; Y 
is a group of formula III [(Zl, Z2 are each O, S, N(R51) (R51 
is H, lower alkyl or the like) or the like; (m), (n), (p) are each 
2, 3), a group of the formula: N(R31)(R32) [R31, R32 are each 
the formula: (CH2)sN(R41)(R42) or the like] or the like], e.g.; 
a compound of formula IV. The compound of the formula I, 
e.g. in the case of the compound of formula IV, is obtained by 
performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as 
starting materials. By using the above compound, it is possible 

to measure zinc ion concentration in a living body in a high sensitivity without generating cytotoxicity. 
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(5) 37.5 g*»fc. &ft£Sflc. C*90.ffl!. 
'H-NMR (300MHz, CDC1 3 ) : 52.42 (s, 6H). 3.56 (t. 4 
H. J=6.0Hz), 4.10 (t.4H. J=6.0Hz), 6.49 (d. 2H, J= 
8.1Hz), 6.74 (t, 1H, J=7.3Hz), 7.15 (a. 2H), 7.27 
(d, 4H, J=8.2Hz), 7.70 (d, 4H, J=8.2Hz)MS(FAB): 49 
0(M*+1) • 

m.p. :89"C (i/xfvUX-- rfi,) 
[00 27] it&fatt) 41.3 g,(67.8 aol)* 300 ml 

yTT'lOO'C^T-jDSsL. 120 nl^te^^/p^A 
T5 KfcSFJK LfclT:£ft(5) 36.5 g (74.6 nmol) $1.5 
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mwnmruz. mm. wo'cx-imtrnft. 

K&WiZmSitX'tiiSlLt:®^ 500 mWfcZtoi. 
Tfc4«HHWLfc. *ftUt7t;lI*$rjpJRLTtS^^ 

JSi^hy^AT'SS&U:. ?§&£j&Eg£L ffl-fc£ 

(6) 29.9g£#£. Sfell*. 62. IX. 

1 H-NMR (300MHz, CDC1 3 ) : 5" 2.44 (s. 9H). 3.22 (m, 4 

H) . 3.31 (n, 4H). 3.39(t,4H, J=5.0Hz) , 3.75 (t, 4H, 
J=5.0Hz), 6.79-6.74 (id. 3H), 7.23 (n. 1H),7.32 

(d. 2H. J=8.4Hz). 7.33 (d, 4H. J=8.1Hz), 7.68 (d. 
4H, J=8.1Hz), 7.69 (d, 2H, J=8.4Hz) 
MS(FAB): 711 (W+l) 

Anal. Calcd for C3 6 H 42 N 4 0 6 S3 : C. 59.13; H, 5.95; 
N, 7.88. Found : C, 58.57; H, 5.84; N, 7.88. 
n.p.l78'C 

COO 23] «Bs6»<m^fl:-&*(6) 28.3 g (39.8 mmo 

I) £**n-7;?y-;l/900 mltciP^. M^Xi-hWJ* 
40 g (1.74 moDSrJoi., -f V V V AKtfmi h t "CiS 

SSU:. m&tX'<$mk. 5gt- 40 g (1.74 nol)cO±h 

tc. mi&tT<%mk. *^Ti -y wi^s^L-f-? 
nMfcx-muzik. smtv^^xuzikLtz. mm 

«ES£U ft£%(7) 6.60g£#£„ ®&*4)V. IR 
*66.8%. 

'H-NMR (300MHz, CDC1 3 ):S 2.63 (t, 4H, J=4.8Hz), 
2.77-2.84 (m. 8H), 3.38(t. 4H, J=5.0Hz), 6.82 (t, 
1H. J=7.3Hz), 6.98 (d. 2H. J=8.1Hz). 7.23 (in, 2H) 
MS(FAB): 249(M*+1) 

[00 29] itSmi) 5.00 g (20.2 mm\)ZX?J- 
)V 300 mUzWfrl, 37% t^AT/^ft 50 ml 

iioi, m^xi/7 sfcmimo m-th y?A 13.4 g 

(213 imnol)$:^L-rojDi.7t„ ^X'2^mntfz 

tit. ®mzi)aix®m<7)pti$:*mzix . zuzmi&x- 
3mmmLt:. *?s-ji>zmE%£ix. S3e£2n 
ymit-r v y ^mmzmm 1 . wtx + v yx-mx 
ttz. mtx^\s>m*0M*mfa+hvvj*xi3iftL 
t&t. wsmsb&Liz. m&mmizfcmfci-hWA 
znnz.x7n>*omzL. jgn^^uyrttajLfc. s 

*£U.\ ttfcXf-US'fcifiEETffiU «fl:£»(8>«: 
7;PS^5AtJ:0tllRL. ft£ft(8) 1.53g 

'H-NMR (300MHz, CDC1 3 ):5 2.25 (s, 3H), 2.31 (s, 6 
H), 2.53 (m, 8H), 2.80(t, 4H, J=5.9Hz), 3.51 (t, 4 
H, J=5.9Hz), 6.63 (m. 3H), 7.19 (dd, 2H, J=7.2, 8. 



8Hz) 

MS(EI): 290(M*) 

[0030] ft^}(8) 501 mg (1.73 ■w!)*^^ 
V 20 ml fc* 10 *UZ®MLtz®mz, 5N7kBHb# 0 *7 
A*?§?S5:0.38 Blftlifc. *$T\ 105 ml (2.04 

hudoI )£v Jt5r+r> 8 ml Lfcj8»£ 2ISHBI3W 

flLXf-W<>Ji&0.5N*BHk^h 'J VAXiffilt:®. 2N 
flffirCttiBLfc. 2NtaK^$r^*J:f-;Px-x/l^-C'a#L 

ES*U •ffc£fe(9) 572ng*»fc. *gfe*4A. JR$8 
9.62. 

1 H-NMR (300MHz, CDC1 3 ): S2.17-2.23 (m. 8H). 2.43 
(s, 3H), 2.44 (s, 6H),2.69 (t, 4H, J=6.0Hz), 3.39 
(t. 4H, J=6.0Hz), 6.44 (d, 2H, J=9.2Hz). 7.17 (d, 
2H. J=9.2Hz) 

MS(EI + ): 368. 370 (1:1)(M*) 

[0031 ] {t&fa(9) 299 mg (0.81 mmol)£*§*2-.X 
Wh5t HD77> 20 mHcfln*.. Tfo^yTWfc 

mm-^i v^yfymtpx'-wctx-ft^L. i.64n t er 

t-y^-juv^^n-^.y^ymm.ss ml SflOXTt. TL 
CCKfiOffi*&ai8Lfctt. tt&MU) 719 mg (1.58 
mmol ) £25 ml Ox h 7 b K D 7 7 ^fc^SI Lfci§?K£ 

^-t-r-oiDx/c. -lsoxjTi^iaaBtLfca. risks' 

giS^ T'M L?t . RJ£»^tK20 ml t t h5 1 K a 7 y 
>10 mlOS^S-jDi.^fc. ®MZffl±%liLtz. 
«?1(C2N^K 10 mlSJOi.. iBBeLTSSTmBBBt 

uz. t&msmis^i-j^-^frxifcftudk. *k 
•fkT-h y v^imtxTiMr >jtt(cu st/*^s^'x 

Sffl^TpHSr7-8tPli5U, Wasl/CSfcBlfcfcCTXL 
Tffl-ffc^Hi(20)Srf»fc. ^^^Tx/^^AtclOifi? 
4l^«j(20) 90.7 mg£#7t. ^feSflt. IR^22.4 

2. 

'H-NMR (300MHz, DMSO-d 6 +D 2 0) : 8 2.16 (s, 3H), 2.61 
(m. 10H), 2.85 (m, 4H), 2.99 (m. 4H), 3.72 (m. 4 

H). 6.28 (d, 2H, J=2.0Hz), 6.37 (dd, 2H, J=2. 0,9.3 

Hz). 6.87 (d. 2H, J=8.8Hz). 7.04 (d. 2H. J=9.3Hz), 
7.27 (d, 2H. J=8.6Hz) 

MS (FAB): 501(M*+1) 

n.p.-.mc 

[0032] -ft^)(9) 300 mg (0.81 mmol) S-*t(<2-^ 
f-A-rh^t Vuyyy 30 mite Jo*. 7)Va'y^W.W- 

mm-Jv^yfymtpx'-iwctx-is^i. 1.54N t- 

•/i-j^j^An-^y^ymw. 2.50 nlZtoltz. TLC 

x-Mfwmttvwit&t. <t-&wm 500 mg (0.95 

mmol) S10 mHVy-hytFnyyylzmffiLtimmZ 
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K2NH& 10 mllrjDi.. 363t LtlEiST 1 8#laHi# L 

-thy •> A 2r Jot t TiVi] 'J ttfc L , SWtX f - !✓ y-* 
(5:1) tttiBU:. SrtWHHO*tS*T«lt 

*fc&ft(21)S:f*fc. *gfe@#. JR*1.2Z. 

1 H-NMR (300MHz. CD 3 0D):S 2.26 (s, 3H), 2.66-2.69 

(■. 411). 2.68 (s. 6H). 2.89-2.93 (n, 4H). 3.09 (■, 

4H). 3.79 (■, 4H), 6.54 (s, 2H). 6.96 (d, 2H, J=8. 

8Hz), 7.29 (s, 2H), 7.31 (d, 2H. J=8.8Hz) 

MS(FAB) 569 , 571, 573 (M*+l) 

m.p.:230°C 

[ 0 0 3 3 ] M2 : Jj-VtCfl-fSISffitt 

*>fc*tt-*aHRtt*fWBLfc. «*o&JK4 jj-y (5 
jlcMXMS mM) fc-gtflOO mM HEPES ( P H 7. 5) +t5^HcO 

IZIWXlimtmM 495 nin s Mfeft 515 nmt U -ft 
^HBUco^TttBiBa* 505 nm. S£3fcfcft 525 nnfc 
LtSBtX'*? h;W*«J6Lfc.' SS*£0 1 &t>'02K 

^A^y, #'J*>A4;*>\ #;l-v<>A4:*>"=5ri;V) 
SSTt'Ji. £< Sft&JKtfiitP 1%^Z b imhfrX- 

hh. 

[ 0 0 34 ] M3 : ffilS^ro-ytO^JUSjg 
SfS^3tro-7't LTffit>ilTV%SNewport Green (H 
andbook of FluorescentProbes and Research Chemical 
s. 6th Edition by Richard P. Haugland, pp. 531-540) 

b*m<om^KTa-y-<r>wjm&i:imiK. a 

nOM^am^MiV (lOjuMiT') Sr-t-trlOO mM HEPE 
S (pH 7.5) 4»t5juM<5>ft-^02O s •ft&%21, XteNewpor 



t Green***. S3lSftK£ffl£U:. ft^OfCO^ 
TttJWBifcK 495 n. 515 nmfc U ft^ft21 

fcOV^TttilSBifcR 505 no, gftifcfl 525 runt U Ne 
wport Green£ol^t«iIJi&jfcft 505 nm, 530 
nmt LT«3fe^^ h^ZMfcLtz. *fe!S-03fc:* 

v^*tfMbHM6t 1 fc It. &&m4 *>itoz.fi:b 

WbfrKXotz. #S6>»ofc£UjU:. «3tQBMB6:rn 

-7"t Ltfflt^ixt Viewport GreentJt^T. 

[ o o 3 5 ] #14 : m^m^u-y^mms. 

it') Sr^tflOO raM CAPS (pH 10.0)4HC5^MO-fP/£!fe2 
0XJ±ft^j21S:iDt, 98te^£M£U:.--ft£&20 
fcOV'->tJiHjjg&ft495 nnu i^fcifcR 515 nmi; it 
■&$miZ'Oi.rZ\mim& 505 iuu i^ifcfl 525 nnfc 

#±#U fc^ftfcit Lt 1 3*EUtf)aBIM *><V(f 
fcTOi, %mm?-&z%hZbim!t>t>1xtz. Z 

(HI] *^^tS^3Kro-y ( ft-&%20 ) #gg 

tzmxhh. 

[02 ] *^coSiS^3KTD-r ( ft^*21 ) #E 

[03] *«^3E«S9t3fe7 , o-y ( 4"t^Hs20&tX2 
1) <oa3KSIK*«e*&»<oaiBS3trn-7' (Newport 

Green) tit«L^^S-Stt0t'<bS. 

[ 04 ] *fKB<03E«Bffi3t7 , n-7' ( 4"t£%20 ) <?D^ 
3l^fcS^3}-ViflSfc<ora^2r^L^0t-S>S. 

[05] *%wnm£iweTv-7 ( ft^nci > <^ 
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[04] 
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ZnS0 4 (jiM) 




(tl 4 ) ) 0 0 - 2 3 9 2 7 2 ( P 2 0 0 0 - 23XH8 

F*-A(##) 2G042 AA01 BC11 CAIO CBIO DA06 

DA08 FA06 FA11 
2G045 AA24 AA25 BB25 BB60 CBOl 

DBl'2 FA11 FB07 FB12 GC15 
2G054 AA08 AB07 CAIO EA03 EA06 

GA04 GB04 GB05 
4C063 AAOl BB06 CC59 CC67 CC79 

DD47 DD79 EEIO 
4H048 AAOl AA03 AB92 VA67 VBIO 



